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the Expence of large Sums) have fail'd, without being able to 


ſhew the leaſt Reaſon for their Miſcarriage. But not to enter upon 
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tion and Difference between Weight and Power, and upon this 
2 port le ground my preſent Undertaking... 

Suppoſe a Dam to bens Foorhigh, and but r broad, and allow 
62255 Pounds Averdupoir: Weight > to a Cubisk Foot of Salt 
Water; J there bo no more Weight of Salt Water preſſing againſt it 
© the Triangle, whofe Baſe is of the ſame Length, as the per- 
A Hei iht of the Dam. A ; 
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A:TABLE; ſhewing:the Weight of any Quantity of Water, from 1 For 
te 20 Foot high and 1 Foot. broad. Ag ainſt it, the real Weight, -* 
according to the Laws of Nature, that Matter always preſſes down=: 
ward, endeauvouring- to a State of Reſt, and encreaſeth its. Weight. 
according to the Diſtance of the Power from the Center of Grauity. 
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Suppole you would know what Weight of Sea-Water :* A} 
will preſs againſt a Dam of 10 Foot high. Againſt 10 Foot is. 1] 
1 Fun; 8 Hundred, 2 Quarters, and 20 Pound, which is the 12H 
Weight of the Quantity of Water in a Triangle of that Height'z, 4 
but the rea! Weight, according to the Diſtance of Power from 4 iſ} 
the Center of Gravity C in Pig 1, is 114 Tuns, 13 Hundred, .. 1 
1 Quarter, and 16 Pound: And if 20 Foot high, the Quantity x 
of Water in the Triangle, weighs 5 Tuns, 14 Hundred, 2 Qnar :- 
ters, and 26 Pound; but the real Weight preſſing upon the Cen» © | 
tex of Gravity, is-917 Tuns, 19 Hundred, 1 Quarter, and 155 Tm 
31 1 © e | Pound 3 , 71 
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Pound; but if the ſaid 20 Foot had been drawn cloſer than 
Inzhes, the Weights had been AHI the more, hecauſe the Weight 
_ being in the Form of 2 Friangfe, or Prifm, from the Center” of 
Gravity C, it always increaſeth on the Power; which is a 
great Diſadvantage to Works of this Nature, and apt to miſtead 
thoſe that do not underſtand it, as will be prov'd in its proper 


4 By this we may ſee what a large Increaſe of Weight either 
= Height or Length make, and how the Works muſt be ſecur'd 
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accordingly, for if a Dam be but 20 Poles, or 110 Yards long, and 
20 Foot deep, the Weight preſſing againſt it will be 302929 
Tuns, 16 Hundred, 2 Quarters, and 22 Pound. - 
_ Having ſhew'd the leaſt Weight that can preſs againſt a Dam of 
20 Foot high in a calm Water, the next Thing is to ſhew the 
Impoſſibility of a Dam ſtanding, being, ſupported by perpendicu- 
lar Piles, and fill'd up between with Clay, or any other Mat- 
ter ſeparable by Water; and, Secondly, the true Method of 
making a Dam x ON will not only reſiſt the Weight propos'd, but 
any other that can naturally be imagin'd to preſs againſt it: 
_ Firſt, it is neceſſary here to ſhew the Impoſſibility of making a 
ure Dam by perpendicular Piles; to prove which, let us obſerve 
the true Difference Betwixt Weight and Power; as in Fig. 2. 
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Suppoſe PO to be a Pile 20 Foot long, A is the, Weight, to be 

fuſtain d. C the: Power to balance the Weight, A); Br iscthe Cen- 

ter of Magnitude or Gravity; then, let the Power ati C be of the 

Ame Proportion to the Weight A, as the Diſtance PB, is to the 

1 Diſtance B O, and-the Weight at the Power C; be le Pound: Fhe 

- Pile: bang 20 Foot from the Center of Gravity B, the Weight A 
muſt be ao times the Weight of C to ſuſtaindt, wiz 2080 Pound, 
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pendicular or horizontal, as appears y Fig. 3 and 4. 
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N D A be a perpendicular Pile 20 F. bot kiel. and on the 
Top at A is faſtened a Line, and convey'd over the Pully Bwin 


100 Pound Weight at the End of it, as C. Fig. 4, let EG be 
likewiſe à Fi le Iyi Gan 20 0 8 nd. hangr.100 
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Weight of Water preſſing 7 ſuch a Dam, 
E; the will be 2 Hundred, I . 
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* Triangle aforeſaid; but the laſt Weight (u) at 20 Foot Diſtance, 
134.139. Tum, 29. Hundre 


Hume 1. Quarter, zand 16 Pound ; ſo by 
egmſcgyence, add all* the. Weight to: ether, 38. in the Triangle 
Fig. 6. a, b, c, d. &c. ox as in che Table, the Total will be 917 
Tuns, 19 Hundred, 1 Quarter, and 15 Pound, tying upon the 
Center of Gravity O; and the very ſame Preſſure as the Weight 
aforeſaid lieth againſt the Dam OB in Fig. 5, cauſed by the 
Triangle of Water AO B, and divided into Feet, and mark'd 
with Letters a, b, e d, &c. reprefenting the ſame Quantity as 
the Weight in the Triangle O E in Fig. 6. By this it is plain, 
that as the Height of the Dam increaſeth, if but a ſmall Matter, 
the Power increaſeth*predigieuſly*on the Center of Gravity O, 


Which makes it almeft impoſſthle that a Dam of any conſiderable 
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Height ſhould ſtand] being ſupported by perpendicular Piles, 
although drove in never ſo tw bectufſe ſuch an incredible 
Weight as almoſt g£8 Tuns, preſſes directly upon the Center of 
Gravity O, as in the Triangle aforeſaid, and the Dam but 1 Foot 
broad and 20 Foot High. But this is not all the Illconvenienc 
and Abſurdity that attend Werks of this Nature; for, at the fir 
ſetting out, or the very Moment they begin'to fill up the Trench 
(prepar'd with Piles and Plane) with Cay of other Matter ſepa- 
rable by Water; I ſp, from tht very Moment they begin to work 
the Deſtruction of the - whole Dam; and the higher they go, the 
weaker it is, as is demonſtrated in F ig. 7. rh 2 | 
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Cv, gte Thigg el (t. Ketain-in its Caxities 2 Boy 
e nt of Fr rown into the Water * | 
as more Weight is ſtill *preſs'd upon the ſaid Cavities under Wa- 
ter, it muſt of Neceffity force out the Air retain'd in them, and 
cauſe the Clay, ſo mix'd, to be {lippery and unſound at Bottom, 
and conſequently very unfit tobe the Foundation of ſo great a 
Work, while all the Weight (tho ever ſo much) above High- 


Deſtruction. 


> 


iſes higher) being but Slime or 
Mud, or at leaſt, ſo mix'd with Water, all the dry Clay from E to 
G- being preſs'd by the Scat) ater on a high Tide, 
and ſupported only by a ilahby Sub , muſt add ſo many 
thouſand Tuns more to the Center of 


off: For, force out the Air by well rammipg it, when but damp, 
or juſt moiſt,” it will retain its Fexture pretty well, but if once 


Broken inte Pitrts, and miæ d with Water, is but a Slab From 


theſe very Defects I have twice foretold the Ryitt of this Work, 


and do humbly conceive there ean be no Method more proper 


for its Subſiſtance than what I have laid down. N 

The next Thing to be conſider'd, is, how to build a Dam 
ſtrong enough (when2the! Breach lies, perhaps, 10, 20, or 30 
Foot under Water) to reſiſt ſo prodigieus a Weight as is men- 


tion'd in the fpregoing Table; the Which, I humbly preſume, 
blantially firm under Water, in the Manner fol- 


may be made ſu n. | 
_ lowing, were the Breach never fo broad. 
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1 tee Timberwork, the. greazeſ Reſiſtance! againſt any preſſing 
Weicht, malt. he done by a Triangle, whoſe Prop; or Hypothe⸗ 
naſe, b 885 of the Squares of the perpendicular Pile A B. 
and the, Bale, E Cigdded together; that is, if A B be 20 Foot, 
4: and B C 20, then, G Amuſt be 28.2 Feet, which will form an 
Ne Baſe .and,;Perpendicular of. 45 Degrees; in which 
I . Polurea Prop well fix d, will; geſiſt the;greateſt Weight or Force 
; © that; can, p Made o (1998VW 2951y zo 
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in Fig. 8, one End to be faſten'd to the Top of the Pile at A, and 
the other againſt the Bottom of a e as CD, which I © 
conceive cannot poſlibly flip, becauſe the Angles A and C being 
equal, the whole Weight preſſeth directly upon the Prop A C, and 
is ſtopp'd in the Bottom by the ſhort Pile C D, ſo that it is as impoſ- 
ſible thoſe Parts ſhould preſs one into the other, as, by fixing the 
greateſt Weight upon a perpendicular Pillar, you ſhould preſs the 
Parts of the ſaid Pillar into itſelf. This is prov'd by Fig. 9, and 
needs no farther Explaination. | 

The Piles, with their Props, being fix'd, the next Thing is, 
to build Cheſts of 1c, 15, or 20 Foot long, and 8 or 10 Foot 
broad, as the Dam ſhall require, with 8 
their Bottom and Side Braces, and 
Braces every 2 Foot deep from Side 
to Side, well duftail'd in, to keep 
them from ſpreading: They need not 
be plank'd above 10 Foot high, and 
well caulk'd (as Cheſt C); then launch 
it, and fix it before the Piles, and 
drive down before it 2 or 3 Piles, 

only to keep it ſteady, as in Fig. 10. 

_ Cheſt D; when this is done, put in- 
to it ſo much Clay, well ramm'd, as 
will fink it within 2 Foot of the Top, | 
which, if 20 Foot long, and 10 broad, will” take up about 50 
Tuns, and 9 Hundred of Clay, and will rife and fall always with 
the Tide, that the Water may have a free Paſlage under it; 
See Fig. 11. 5818 . n A 8 
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having ſhew'd before bow the Cheſts are to be built, launcltr d. 
and fix d in their Places, in order to be ſunk: The next Thing Þ 


ſhall treat of, is, how the Dam muſt be begun and ended, and 
chen conſider its Power of Reſiſtance, and Impoſhbility of Ruin. 


Firſt, after the back Piles, with their Props, are fix'd as they 


ought to be, I propoſe 2 Rows of Cheſts (or more, if Occafion 
be) plank'd and well caulk'd, about 8 or 10 Foot, according to 
che Height of the Water, and not one of them to be quite ſunk, 
but to float every Tide, for a free Paſſage of the Water, as afore- 


ſaid. The firſt Row to lie cloſe before the back Piles, and 2 or 


3 Piles drove in before them to keep them ſteady; then & or 
10 Foot forward, as from A to B, leave a Space, and drive 


down back Piles for another Row of Cheſts before them to be 


fix'd, as aboveſaid : Likewiſe having prepar'd ſo many Cheſts as 
convenient, and fill'd with Clay 4 Days before the Tides are nipp'd, 
Fbegin to fink ſo many Cheſts at both Ends of the Breach, as can 
be fill'd and well ram'd with Clay, and plank'd and brac'd quite 


up to the Top, and then to be ſure you are ſecure from any 


Water mixing with it; and while this is doing, Labourers may 
be ulling up between the Cheſts, having made Partitions with 
Plank from one Side of the Cheſts to the other, to ſtop the Clay 


from mixing too much with the Water, then there will be firm 


Ground for the Workmen to go over on every Nip-Tide to fill 
the other Cheſts, as in Fig. 11, where 1, 2, 3, 4 on one End of 
the Breach, and 9, 10, 11, 12 on the other End of the Breach 
were Cheſts quite ſunk, and fill'd up the laſt Nipping Tides, and 


all the Trench between them fill up from O to O on one End, 


and from O to O on the other End of the Breach. At this Nip- 
Tide the Cheſt 8 is ſunk, and the Planks at P drove down in their 
Grooves, and fill'd up between with Clay, and the Cheſts 5 and 


6 are filling and ſinking at the ſame Time, and will be likewiſe 


plank'd at the Ends, and fill'd up with Clay. So far is made 


|} =» Tabſtantiat firm Land, for the Labourers and other Artificers i to 
17 e at Pleaſure, the middle Cheſts being the laſt that muſt 
11% © DE unk. a Se | Sh, 
Fo Fig 12, all the Cheſts mark'd with A, B, C, &&, being ſunk 
and Hild u 

bnk the Che 
ls et out the back Waters, the Cheſts being all ſunk, and t 


between with Clay, on the next Nip-Tides likewiſe 
its E and D with large Sluices 2 or 3 Foot ſquare, to 


he 
Clay 
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Clay well ramm'd dewn to the Bottom, the newt Thing tod 
be conſider' d is the Strength of che Dam according to thghe 
Weight of the Clay in the Cheſts; far the real Gravity of all 
Bodies preſſeth downwards proportionably to the Quantity of 
Matter in that Body, (which 1s.calFd Weight) or rather, endea- 
vours to deſcend when refiſted. The Dam propos'd is 600 Foot 
long, 30 broad, and 20 deep; meaſures 360000 cubick Feet, and 
weighs almoſt 20652 Tuns: And although the Priſm of Water 
be 20 Foot high, and 20 on the Baſe meaſures 12c000 cubick Feet, 
and weighs almoſt 3442 Tuns, which proves there is ſix 
times the Weight of Clay as Water; but then conſidering when 
Water is ſtepp'd, or reſiſted, it will ſpread and preſs horizon- 
tally, and according to the Diſtance of Power from the Center 
of Gravity, as in the Table at the Beginning, at 20 Foot 
high, and one Foot broad, the Preſſure on it is almoſt 918 
Tuns; then on a Dam of 6c Foot long, muſt be near 550800 
Tuns; which if you divide by the Weight of Clay in the 
Dam, -viz. 20652 Tuns, ſheweth there 1. 27 times more 
Weight and Power of Water than Clay. This extraordinary Dif- 
ference being what (I preſume) was never yet calculated, is the 
Reaſon ſo many great Works have been broke down, and the Un- 
dertakers ruin:d ; eſpecially confidering the Body of Clay on the 
Slab, endeavoaring to preſerve it ſelf either in Motion or Reft, 
being preſſed by the Priſm of Water againſt it, adds ſo much 
more Weight to the Power of the Water upon the Body of the 
Dam, it muſt of neceſſity overſet and ruin any Work ſupported 
only by perpendicular Piles: But in the Meth od here laid down, 
the. Clay being wrought-only damp, is made ſolid to the Bottom; 
i the Texture being preſerv'd by the Cheſts, as aforeſaid, and the 
back and fore Piles ſupported by ſtrong Props but 3 Foot aſun- 
der, and in the ſtrongeſt Poſition, no preſſing Weight in Na- 
ture can hurt it, let the Storm be never ſo great. age 
The Sluices will alſo be found of great Advantage to the Coun- 
try, in filling up the low Lands, ſunk by the ebbing and flowing 
of the Tides; as ſuppoſe a ſmall n but 40 Poles ſquare, 
to be made good by the Sediment or ſettling of the back Waters 
flowing through the Sluices, the ia Quantity of Land meaſures ** | 
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448660 ſuperficial ſquare Poles, 300/cubick' Feet; at one Inch 
deep; and (according to the common Computation, that Clay is 
twice as heavy as Water) will weigh 2082 Tuns, and allowing 
a Dung-Cart to hold a Tun, muſt be 2082 Loads to raiſe tlie ſaid 
Land 1 Inch; then allowing 6 Days to carry the Clay or Earth, 
there muſt be 347 Carts employ'd to do it in the ſaid 6 Days: 
Now, by this Method, every Tide coming through the Sluices will 

leave a large Sediment behind it; and when the Sediment of the 
1 ſtill Water behind the back Cheſts is rais'd ſo high as the Bottom 
| of the lower Sluice, that may be cloſed faſt; and ſo up to the 
A ſecond, third, or fourth Sluice; and when the Water is ſo damm'd 
up by Degrees, there is: no Fear*cf Sediment enough to fill up 
3 more in one Week over the whole Country, than 1000 Carts can 
il bring in a Year, and 100co Acres is as ſoon made good as 1 Acre; 
but in this the Charge will be ſomething greater, becauſe the 

fore Cheſts muſt be ſecur'd with Props as the back Piles are : 

But if this Way is not. uſed, after the Country is drain'd, by 
Trenching, or Engines, or both, build a ftrong Wall. behind the 
back Piles, and fill up between the Cheſts and Walls with Earth; 
which will not only preſerve the Piles and Props for many Years, 
but whenrotten or decay'd will (till ſupport the Dam. N 
This Dam ought to be built at the very Mouth of the Breach, 
let the Water be never ſo rapid, becauſe if you contract the River 
to its true Current, the Rapidity of it will ſtrengthen the Tide 
for a long Way, and keep it clean; likewiſe, this Method may 
be vaſtly improv'd, to the Benefit of the Publick, for cleanſing 
of Roads, building of Peers for Shiping, making of Cheſts in the 

Form of Triangles, Geometrical Squares, Paralelograms, Rhom- 

bus, or Rhomboides, or any other Form that is moſt convenient 5 
to ſharpen the Currents, or turn it on any foul Part of a naviga- 
ble River; which ſaid Cheſts may be empty'd at any Time, and 


77 


14 
or 36 
& 3 


7 


apply'd to other Place. 33 
In this Work, the, Cheſts may be built in or about Landon, 

and floated down to the Breach, after all the back Piles are 
fix'd in, and on which the Artificers and Labourers may 
work at Pleaſure, without the Diſturbance of the Tides. 
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And for a farther Explanation of this Work, there is a Model 7 | 
built, wherein is artificially ſhewn the riſing and falling of 
the Cheſts, with the Flux and Reflux of the "Tides, *till a con- 


venient Time be found to fink them together : This Model is 


alſo a plainer Proof of its Strength, and is ready to be produe'd - 


when requir'd ; and, if, upon a ſtrict Examination, it is accepted, 
Iwill take an exact Plan of the Breach Inſtrumentally, with a 


Scale added to it, and. write an Eſtimate of the Particulars of the 


whole Charge. 1 | x | 

Thus, Sir, I have, in the plaineſt Manner, expreſs'd my 
Thoughts on this Occaſion, which I ſubmit to the Conſideration 
of all Gentlemen who have the Honour to fit in Parliament, 


and am, 


SIR, 


f Tour moſt Obedient 


Humble Servant. 
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